The purpose of this study is to investigate the relationship between the critical success factors and the critical delays in the context of water infrastructure construction projects (WICPs) in the Abu Dhabi Emirate. In addition, the purpose of this paper is to develop a conceptual model to investigate the potential relationship. The literature concerning the critical success and delay factors and the related models that are available provide a starting point for developing the conceptual model. Based on the comprehensive and thorough literature review, all the dimensions of the variables are identified and discussed in detail.
Introduction
The construction industry represents one of the most important sectors and is considered to be one of the main contributors to the socio-economic growth of a country (Elawi, Algahtany & Kashiwagic, 2016) .
The United Arab Emirates is experiencing a rapid growth in all infrastructure fields, including both urban and rural areas (Ali & Beheiry, 2015) . The government of the Abu Dhabi Emirtae, in particular, is progressively allocating large amounts of resources and money to develop its infrastructure throughout its Emirate territory. Infrastructure, including energy, transport, water, power, and ICT, is very important and requires prolonged and sustained investment to provide for a growing population and increased economic activity (Mohsen, B. Akash, Abdo & O. Akash, 2016) .
Although achieving the completion of construction projects on time is a basic requirement, projects are rarely completed as scheduled despite of the use of developed project management resources, and water infrastructure projects are no exception (Rafat & Ahmed, 2017) . The growing rate of delays in project de livery has become a worldwide problem and a major criticism facing the construction industry, including water infrastructure construction projects (Tumi, Omran & Pakir, 2009) . Delays in infrastructure construction projects can be defined as the time overrun either by exceeding the specified completion date in the contract agreement or beyond the date that the construction project main parties agreed upon to deliver (Gunduz, Nielsen & Ozdemir, 2015) . Alternatively, delays can be attributed to unexpected uncertainties during the construction phase (Gardezi, S. S., Manarvi, & Gardezi, S. J., 2014) . Motaleb and Kishk (2013) correlated risk to delay and highlighted delay implications on project success.
During the last five years and due to the subject's high importance, several studies have investigated the factors that lead to the successful completion of construction projects; particularly those factors that influence construction project success more than others (Iyer & Jha, 2006; Toor & Ogunlana, 2009; Mukhtar, Amirudin, Sofield & Mohamad, 2016; Chou, Irawan & Pham, 2013; Yong & Mustaffa, 2013; Doloi, Sawhney, Iyer & Rentala, 2012; Chen, W., Chen, T., Lu & Liu, 2012; Ahadzie, Proverbs & Olomolaiye, 2008; Amade, Ubani, Omajeh & Njoku, 2015; Gudienėa, Banaitisa, Banaitienėa & Lopesb, 2013; Tabish & Jha, 2012) . Rockart (1982) was the first to use the term "critical success factors." The term "critical success factors" or CSFs implies that certain elements significantly contribute to or are crucial to the success of a project (cited in Tsiga, Emes & Smith, 2016) . In addition, more attention and focus has been oriented against some special areas or factors that might have a significant impact on project success more than others. "Critical success factors thus are, for any business, the limited number of areas in which results, if they are satisfactory, will ensure competitive performance..." (Rockart, 1982) . Since the term was first used, numerous studies have explored CSFs for construction projects (Gunduz & Yahya, 2015; Gudienė, Banaitis, Podvezko & Banaitienė, 2014; Tsiga et al., 2016) . Hence, to be able to achieve success on a project, one must start by determining the factors that affect project success and cause project failure (Toor & Ogunlana, 2009 ).
The purpose of this study is to investigate the effect of critical success factors on the project delay in the Abu Dhabi Emirate water infrastructure construction projects (WICPs).
Identification of the Problem
WICPs perform a significant component of the existing construction industry in the Abu Dhabi Emirate and are subject to the same difficulties that face other sectors in the construction industry in general (Mohsen et al., 2016) .
Like other construction sectors, water infrastructure construction projects in the Abu Dhabi Emirate suffer from the chronic problem of project delay, and, during the last two decades, although many water infrastructure projects were started, a high percentage missed the actual contractual completion dates (Gunduz & AbuHassan, 2016) .
The fact that the infrastructure water construction industry in the Abu Dhabi Emirate suffers the most to meet deadlines necessitates great attention to determine the critical success factors, and it is motivated this study. This research builds on the previous studies by examining the success and delay factors that have already been identified for the construction industry, in general, and examines the success and delay factors in an integrated and combined form to identify which critical success factors are the most effective in avoiding or preventing specific critical delay factors in the context of WICPs in the Abu Dhabi Emirate.
Based on the past three decades, all the construction concerned bodies in this region have agreed that the construction industry is facing grave issues, such as inefficiency, non-performance, and a lack of delay analysis (Memon & Rahman, 2013) . While the importance of the Abu Dhabi Emirate construction sector over the past two decades has witnessed a significant growing level, the lack of finesse within the infrastructure construction supply chain remains a key issue in the industry (Gunduz & Yahya, 2015) . There is strong evidence of uncertainties of performance in the Abu Dhabi Emirate construction projects, a trend that is clearly increasing (Gunduz & Yahya, 2015) . An understanding of the inherent factors impacting these key performance measures is still considered as being under investigation, at least in the Abu Dhabi Emirate context; hence, the present study spots shed on the analysis of construction projects performance in terms of the timely delivery of water infrastructure construction projects.
With this growing volume, the scheduled performance of the Abu Dhabi Emirate water infrastructure construction sector is certainly an important topic for investigation. While several previous studies have investigated and published the critical success factors affecting the construction project performance and schedule, in particular, most of the studies are area specific (Thi & Swierczek, 2010; Chen et al., 2012; Yong & Mustaffa, 2013; Alzahrani & Emsley, 2013; Gudienė et al., 2014; Mukhtar et al., 2016) . In addition, the applicability of such research in the Abu Dhabi Emirate water infrastructure construction context still considered unexplored, and there is a strong demand to figure out the attributes that lead to project success, understand the effect of these attributes, and combine them into factors. Thus, the main objectives of this research are to identify the various attributes for construction success, to identify the relationship between these attributes using statistical methods, and to predict the impact of these identified attributes on construction success using a model in the Abu Dhabi Emirate water infrastructure construction sector.
This study is expected to provide organizations involved in WICPs in the Abu Dhabi Emirate with a solid and useful foundation upon which such strategies concerning how to avoid or prevent delays can be established in the future. This study focuses on water infrastructure construction projects in the Abu Dhabi Emirate. Also, it will assess the critical delay factors, and investigate the relationship between the critical success factors and critical delay to develop the performance of the Abu Dhabi Emirate WICPs against delays by identifying the most critical success factors.
Justification for the Study
The study focuses on the effect of the critical success factors on the critical delays in the context of WICPs in the Abu Dhabi Emirate. The main rationale for the selection of this area of research is the role that the water infrastructure construction industry plays in the ongoing development of the Abu Dhabi Emirate in line with its 2030 vision to diversify economic resources through the development of the infrastructure of industrial zones, residential areas, shopping facilities, trading centres, housing compounds, and many others.
For every finished WICP in the Abu Dhabi Emirate, a number of deficiencies or delays have occurred (Ali & Beheiry, 2015) , and continue to occur. It has been observed that the delays in WICPs in the Abu Dhabi Emirate have increased considerably in the last ten years and the government, at present, is spending billions of dollars, and it is expected that more money will be invested in this sector. Occasionally, new difficulties develop, and, despite the serious efforts to put into action every success measure, these problems persist (Motaleb & Kishk, 2013) . Similar problems are notified in the status of numerous WICPs.
While a body of research exists that recognizes the main reasons behind project delays, and further literature points out a wide range of success factors in the construction industry, in general, and in different countries, no research was found that illustrates the influence of critical success factors on the critical delay in WICPs, and how knowledge of this interplay might facilitate the completion of more successful projects (Mukhtar et al., 2016; Gunduz & AbuHassan, 2016; Amade et al., 2015; Gudienė et al., 2013) . This study is also the first of its kind to explore and rank the effect of the critical success factors in a trial to help the project parties involved in WICPs prevent or avoid critical delays. Mukhtar et al. (2016) and Chen et al. (2012) concluded from the existing empirical studies on the influence of the critical success factors on project performance in terms of delays that targeted the general construction industry in the researcher's country that further investigation in different countries/areas is necessary due to the localized nature of the construction industry. Thus, it is expected that this study will contribute by providing useful information by investigating this issue in different countries and filling the gap related to the specific type of construction industry in developing Arab countries in the Middle East, and, in particular, in the UAE in the Abu Dhabi Emirate.
Furthermore, an important contribution of this research relies on the significance of the selected industry -the water infrastructure industry -due to the significant and critical role of this industry on many levels (Mohsen et al., 2016) . Thus, the results of this study will be useful to various stakeholders and make several contributions. For the government, development partners, project managers, consultants, contractors and clients in the water sector, the study will clarify the relationship between CSFs and project delay as an indicator of project performance. Through this, the project participants, including the main players, such as project managers, are expected to adopt appropriate procedures that will enhance project performance in the water sector.
With enhanced project performance in the water sector, it is expected that the study findings will result in value for money, and, hence, reduce the wastage of public funds through a reduction in the delay and associated cost over-runs. Accordingly, this would enable the government to channel saved resources to other sectors of the economy or to start more projects. In addition, the study findings are expected to spur social -economic development in the country through the provision of affordable and sustainable water services to its industries and citizens.
There is limited research concerning the strength of the relationship between the critical factors and the success criteria, and there is even less analysis of the relationship between these factors and the performance of projects in Asia in terms of delay. Key construction project factors need to be identified as successful by consider the level of performance accomplished in a several real projects (Thi & Swierczek, 2010) .
The Abu Dhabi Emirate don't have empirical research in this area of study, and this study is the first of its type to check into thoroughly the main success factors for the success of WICPs in the Abu Dhabi Emirate. This research forms a platform upon which further local research can be performed. In addition, it attempts to identify the most critical success factors that will minimize delays in WICPs as such delays lead to some of the most difficult and controversial disputes to resolve. Internationally, it is expected that the findings of this study may help as an evidentiary reference data on which other and further similar studies could be initiated and developed in different environments in terms of cultural, social, contractual, political, and environmental mediums.
Literature Review

Most Common Critical Delays
From the presented literature review and many other studies, five (5) However, due to the similarity in their economic position, weather conditions, cultural mode, and several other issues, the delay attributes shared among the Gulf community countries were given the most weight in selecting the critical delay factors. The selected five delay factors are:
(1) change in scope, design, and specifications, 
Critical Success Factors (CSFs)
The CSF implies certain elements that significantly contribute to, and are vital to the success of a project (Rockart, 1982) . Therefore, to be able to achieve project success, one must start by determining those factors that affect project success and cause project failure (Toor & Ogunlana 2009 ). This study refers to the six factorsproject management process, project manager's competency, project team member's competency, project organizational planning, project resources utilization, and project organizational commitment -that enable project organizations to achieve better performance.
Project Management Process (PMP)
The project management process consists of acceptable level of funding through the project including incentives and motivation (Gudienė et al., 2014) . These ensure that construction projects run smoothly (Gudienė et al., 2014) . Money and other resources in terms of continuous funding through on time payments until project completion are obviously imperative for the successful completion of projects (Ng, Tang & Palaneeswaran, 2009; Marzouk & El-Rasas, 2014; Gudienė et al., 2013) . Proper emphasis on the past experience and qualifications of the awarded contractors through strict prequalification procedures are among the success factors proposed in many textbooks and previous research works (Alzahrani & Emsley, 2013) . In addition, a very clear project scope will eliminate any ambiguity in the way the project progresses to achieve the desired outcomes (Jha & Iyer, 2006; Doloi et al., 2012; Gudiene et al., 2013; Ihuah, Tippett & Eaton, 2014; Chan et al., 2004) . However, it is highlighted that the need to conduct proper site investigation prior to establishing the scope would play a critical role in determining the most fit scope of work (Ihuah, Tippett & Eaton, 2014; Ng, Wong, Y. & Wong, J., 2012) . Proposition 1. PMP has a significant effect on critical delay.
Project Manager Competency (PMC)
Project managers (PMs) are the key people in the projects (Tabish & Jha, 2012) . They show multi-dimensional skills and capacities including interpersonal, technical, and administrative skills (Fortune & White, 2006; Gudiene et al., 2013; Ihuah et al., 2014) . The most important element is that PMs understand clearly their function as project leaders; clearly defining their magnitude level of involvement, and the authority and control, they practice over personnel. According to several researchers (Gudiene et al., 2013; Nguyen, Ogunlana & Lan, 2004; Tabish & Jha, 2012; Toor & Ogunlana, 2009) , the main competency fields of the project manager are capability in terms of the proper technical background that encourages respect from team players, technical experience, coordinating, mutual trust and understanding, and decision-making effectiveness. Proposition 2. PMC has a significant effect on critical delay.
Project Team Members' Competency (PTC)
Several researchers highlighted the capabilities that members possess in general, including capacities and experience, hold on appropriate interpersonal skills, coordination skills and a good working relationship with the owner, the project team members (PTM) and the stakeholders, and maintain a healthy work attitude (P.C.Chan, Scott & P.L. Chan, 2004; Gudiene et al., 2013; Ihuah et al., 2014; Jha & Iyer, 2006; Tabish & Jha, 2012; Yang, Huang & Wu, 2011) . Furthermore, Famakin et al. (2012) and Gudienė et al. (2013) pointed out PTMs responsibilities for organizing, appointing and illustrating the responsibilities of the project resources. Also, according to Toor and Ogunlana (2009) , monitoring the achievements, classifying problems, communicating the status of interfaces to participants, and initiating and co-coordinating remedy action come under the responsibilities of PTMs. Toor and Ogunlana (2009) and Gudienė et al (2014) opined that project team members capabilities include make effective decisions, and convince the project participants to cooperate with each other guided by the proper troubleshooting of project related issues (Toor & Ogunlana, 2009; Ismail, Yusuwan & Baharuddin, 2012; Gudienė et al., 2014) . Proposition 3. PTC has a significant effect on critical delay.
Project Organizational Planning (POP)
From the literature, the factors relating to the project organization planning include top management decisions and support, delegation and allocation of authority and responsibility, effective well-established information and communication routines, effective budget controlling, and adequate management of resources (Ng et al., 2009; Gudienė et al., 2013; Alzahrani & Emsley, 2013) . Thi and Swierczek (2010) remarked that one of the significant critical factors for the successful completion of projects is top management support. Support is usually strongest if there is proper delegation and allocation of authority and responsibility (Thi & Swierczek, 2010; Chen et al., 2012) . Top management support depends on the effective communication channels in which the information flow facilitates the provision of the proper resources under the umbrella of effective budget controlling measures (Ogwueleka, 2011; Chen et al., 2012) . Proposition 4. POP has a significant effect on critical delay.
Project Resources' Utilization (PRU)
This factor includes the utilization of up-to-date technology, ensuring and controlling the quality of all the activities of the construction works, adequate resources and proper allocation resources, and awarding bids to the right designer/contractor (Ng et al., 2009) . Construction projects need particular types of technology; however, selecting the proper technology may be problematic, especially when there is no right allocation of resources (Fortune & White, 2006; Chan et al., 2004) . A serious challenge to the construction industry in developing countries, due to the lack of transparency, is their inability to adopt or adapt established best practices in terms of the quality standards and prequalification programmes (Babatunde, Olusegun & Akinsiku, 2012; Abdul-Aziz & Kassim, 2011; Ng et al., 2009; Ling & Bui, 2010; Gudienė et al., 2013; Yong & Mustaffa, 2013; Gudienė et al., 2014) .
Proposition 5. PRU has a significant effect on critical delay.
Project Organizational Commitment (POC)
Commitment is broadly considered to be an important factor for the success of projects. It is a critical sign that all the project members and people involved are strongly interested in the project (Chan et al., 2004; Tabish & Jha, 2012; Yang et al., 2012; Yong & Mustaffa, 2013) . Some researchers highlighted the role of the participants to understand, and how dedicated and strongly committed to achieve, maintain and fulfil the project goals (Jha & Iyer, 2006; Tabish & Jha, 2012) . Other researchers remarked the participants' commitment to the concept o f project planning and control, and how to be able to put the concept into practice (Jha & Iyer, 2006; Thi & Swierczek, 2010) . Furthermore, they highlighted the importance of project participants understanding of the project management process, its purpose and value, and be committed to the necessary procedures (Jha & Iyer, 2006; Thi & Swierczek, 2010) .
According to some researchers, commitment factor is made up of owner commitment to the approval and payment method, commitment to the goals/objectives, commitment to the quality standards and owner's standards, commitment to safety, and the prevention of accidents and hazards, and commitment to zero variation orders (Gudienė et al., 2014; Chen et al., 2012; Doloi et al., 2012; Alzahrani & Emsley, 2013; Cserhá ti & Szabó, 2014) .
Conceptual Framework
Understanding the significance and importance of each success factor will facilitate the formulation of CSFs for WICPs in the Abu Dhabi Emirate. Therefore, a consolidated framework of critical success factors has been suggested based on the analysis of the review. After a review of the relevant literature and the formulation of the conceptual research framework, the conceptual model was developed which shows the relationships among the variables.
The model of hypothesized relationships between the critical success factors and critical delay in WICPs in the Abu Dhabi Emirate is presented diagrammatically in Figure 1 . The six factors appear in the model depict the exogenous variables (independent variables), while the critical delay is the endogenous variable (dependent variable). In each of the relationships, a line has been drawn with a single arrowhead starting from each of the factors pointing towards the critical delay, which indicates a direct positive association. The effect of each group with common interest is estimated by the parameters linking a critical success factor and critical delay (P1-P6), which displays the amount of change in the endogenous variable as a result of a unit change in the exogenous variable (Kline, 2011) . For instance, the project management process (PMP) is hypothesized to have an effect on the critical delay. Thus, an arrow starts from the project management process (PMP) factor to the critical delay. In the same manner the other five factors -project manager's competency (PMC), project team members' competency (PTC), project organizational planning (POP), project resources' utilization (PRU) and project organizational commitment (POC) -are hypothesized to have an effect on the critical delay. 
Discussion
The problems facing the construction industry have a negative impact on construction projects, in general, and, ultimately, affect the economy as a whole (Motaleb & Kishk, 2013) . Hence, this research investigates these problems in the context of water infrastructure projects in the Abu Dhabi Emirate in order to highlight the importance of the success factors that could avoid or eradicate the delay factors that affect WICPs in the Abu Dhabi Emirate. The research proposes that simply applying critical success factors or taking the necessary precautions might not be enough to enable the partners in the Abu Dhabi Emirate water infrastructure construction projects to avoid or prevent critical delay factors mainly during the construction. Further r esearch to investigate the interrelationship between critical success and the critical delay factors will help the concerned bodies in the Abu Dhabi Emirate water infrastructure construction projects, including the developers, contractors, and consultants, to determine which factors would deserve high attention and accordingly provide the most effective measures to avoid or prevent critical delay.
Conclusion
The main goal of this research is to improve the efficiency of WICPs in the Abu Dhabi Emirate by preventing or avoiding delays and enhancing the success in the delivery of WICPs by investigating the effect of the critical success factors on critical delays. This research develops a conceptual framework to investigate the relationship between CSFs and critical delay from the perception of the main participants of WICPs.
